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The mathematics of infectious diseases
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SIAM review 42 (4), 599-653 4080 2000
Abstract. Many models for the spread of infectious diseases in populations have been analyzed mathematically and applied to specific diseases. Threshold theorems involving the basic reproduction number R0, the contact number σ, and the replacement number R are reviewed for the classic SIR epidemic and endemic models. Similar results with new expressions for R0 are obtained for MSEIR and SEIR endemic models with either continuous age or age groups. Values of R0 and σ are estimated for various diseases including measles in Niger and pertussis in the United States. Previous models with age structure, heterogeneity, and spatial structure are surveyed.
Mathematical Biosciences 84 (1), 85-118 304 1987 Epidemiological models with age structure, proportionate mixing, and cross-immunity 
Peer Recognition of Research
I was invited to write a review article on infectious disease modeling by the Editors of the journal SIAM Review. It is the only SIAM journal distributed to all 8000 members of the Society for Industrial and Applied Mathematics. The 54 page article titled ''The mathematics of infectious diseases'' appeared in the December 2000 issue of the journal SIAM Review. This article reviews and unifies previous work, and contains new results on estimation methods for the basic reproduction number.
I was invited to make a five-week lecture tour in China in March and April 1999, where I gave a 6 hour short course, a 10 hour short course, and 3 colloquium talks at 5 universities. In JulyAugust 2000 I was invited back to China to give five invited 2 hour lectures in the Workshop on Mathematical Epidemiology and Population Dynamics at Xi'an Jiaotong University in Xi'an, China. 
